ABSTRACT.-We studied Rock Sandpiper (Calidris ptilocnemis) breeding behavior and monitored reproductive success from 1998 to 2005 on the Yukon-Kuskokwim River Delta, Alaska, USA. We banded 24 adults and monitored 45 nests. Annual return rate of adults ranged between 67 and 100%. Six pairs of Rock Sandpipers bred at our study site for Ն2 years, and among these we did not observe mate change (i.e., when both members of a pair returned and each mated with a new individual). Nests were typically initiated by mid-May and 53% of females laid second clutches if first clutches were lost through mid-June. Males regularly incubated clutches during the morning (0800-1259 hrs AKDT) and afternoon (1300-1759 hrs) and rarely during the evening (1800-2300 hrs), whereas female incubation was relatively consistent throughout the day. Apparent nest success (percent of known nests successfully hatching Ͼ1 chick) among first and second nests was 19 and 44%, respectively (n ϭ 45). A minimum of 44% of hatching nests fledged at least one young. Males cared for young but half of females deserted mate and brood 1-7 days post-hatch. This first description of North American Rock Sandpiper breeding behavior from a color-marked population complements previous work on this species on the Chukotsky Peninsula, Russia.
The Rock Sandpiper (Calidris ptilocnemis) is one of the most polytypic shorebird species in the family Scolopacidae (Charadriiformes) and has one of the most northerly nonbreeding distributions of all shorebirds. It is the only breeding species endemic to Beringia with recognized subspecies (AOU 1957) and is generally considered to form a superspecies with Purple Sandpiper (C. maritima) of the north Atlantic (Conover 1944 , Cramp and Simmons 1983 , Sibley and Monroe 1990 . Rock Sandpipers are distinct among North American shorebird species as they exhibit an intraspecific leapfrog migration pattern (Boland 1990) . C. p. quarta and C. p. couesi are essentially sedentary with the latter undertaking temporary movements in response to harsh climatic conditions (Fig. 1 , Gill et al. 2002) . C. p. ptilocnemis is a short-to inter-mediate-distance migrant that moves between breeding sites on Bering Sea islands and nonbreeding sites in upper Cook Inlet and, to a lesser extent, along other shorelines from the Alaska Peninsula south to the Alexander Archipelago (Gill and Tibbitts 1999, Gill et al. 2002) . In contrast, some populations of C. p. tschuktschorum undertake annual round-trip flights of 7,000 km (Gill et al. 2002) . However, understanding timing of migration and specific routes is complicated by subspecies having partially sympatric molting and wintering areas (Gill et al. 2002) .
There have been few studies of Rock Sandpiper breeding behavior in North America (Hanna 1921 , Miller 1996 , Gill et al. 2002 , Johnson and McCaffery 2004 , and none with colormarked individuals. Previous work focused on subspecific classification and distribution, postbreeding and winter ecology, and feeding (Preble and McAtee 1923 , Smith 1952 , Gill and Jorgensen 1979 , Gill and Handel 1990 , Gill 1997 , Gill and Tibbitts 1999 , Gill et al. 2002 , Pruett and Winker 2005 . Bent (1927) summarized descriptions of breeding behavior of Rock Sandpipers from 19th century explorers, and Hanna (1921) provided early accounts of breeding behavior for C. p. ptilocnemis. Breeding behavior of color-marked individuals has only been studied for C. p. tschuktschorum on the Chukotsky Peninsula, Russia (Kondratyev 1982; Tomkov-FIG. 1 . Subspecific breeding distribution of the Rock Sandpiper (Calidris ptilocnemis) and location of the study site (Yukon Delta National Wildlife Refuge's Kanaryarmiut Field Station, Yukon-Kuskokwim River Delta, Alaska). Evidence for subspecific status of Rock Sandpipers on Alaska Peninsula, upper Bristol Bay, and Kodiak Archipelago is equivocal (area labeled with a question mark). C. p. kurilensis is a provisional subspecies that has a probable breeding distribution of a 15-km stretch of beach on the southern tip of the Kamchatka Peninsula (Gill et al. 2002) . ich 1994, 2003) . Males in this population established and defended territories on upland tundra habitat from which they advertised for mates (Myers et al. 1982; Tomkovich 1985 Tomkovich , 1994 . Nests were initiated from mid-May through mid-June (P. S. Tomkovich in Gill et al. 2002) , and some pairs initiated replacement clutches if nest loss occurred early in the season (Tomkovich 1994 (Tomkovich , 2003 . Rock Sandpipers were socially monogamous and commonly exhibited biparental care of eggs and young. However, one member of the pair, usually the female, deserted its mate and brood shortly after hatch, or rarely, even before hatch (Myers et al. 1982; Tomkovich 1994 Tomkovich , 2003 .
The Rock Sandpiper is listed as a species of high concern in the U.S. Shorebird Conservation Plan (Brown et al. 2001 , USSCP 2004 due to restricted breeding distribution, limited population size (Morrison et al. 2006) , and threats to nonbreeding sites (Gill and Tibbitts 1999) . Thus, identifying the extent of variation in life history and behavior among/ within subspecies is critical for effective conservation, yet this has not been reported from North America, where three of the four subspecies occur. Our objectives were to: (1) describe breeding phenology and habitat use; (2) measure mate and breeding site fidelity rates; (3) quantify hatching and fledging success, and parental care in a color-marked breeding population on the Yukon-Kuskokwim River Delta, Alaska; and (4) compare our results with those from studies 600 km west in Chukotka, Russia.
METHODS

Study Area and General
Methods.-Our study area was at the Yukon Delta National Wildlife Refuge's Kanaryarmiut Field Station, Yukon-Kuskokwim River Delta (YKD), Alaska ( Fig. 1 ; 61Њ 22Ј N, 165Њ 07Ј W). We located and monitored Rock Sandpiper nests opportunistically during 1998-2002 on and around a 36-ha plot while gathering data for other avian studies (mean Ϯ SD number nests located annually ϭ 4.0 Ϯ 1.6, 4 adults banded). We systematically studied Rock Sandpipers during [2003] [2004] [2005] (mean Ϯ SD number nests located annually ϭ 10.7 Ϯ 1.5, 20 adults banded), monitoring nests and recording individual behavior on an additional 12 ha surrounding the original plot (48 ha total).
Two to four observers surveyed daily for banded birds, nests, and broods from late April through late July (2003) (2004) (2005) (2000) (2001) (2002) (2003) (2004) (2005) using ArcMAP GIS software (ESRI, Redlands, CA, USA). We produced vegetation maps in the field by manually delineating vegetation patches on aerial photographs, and digitized and geo-referenced habitat polygons using ArcMAP. The upland tundra vegetation community was a mosaic of patches which we classified into three basic types: (1) upland tundra that contained graminoid species (hereafter tundra-grass); (2) upland tundra that lacked a graminoid component (hereafter tundra); and (3) undulating-tundra, characterized by greater vertical relief that resulted in retention of water for longer periods after spring thaw as well as a sedge and grass component McCaffery 2004, Johnson 2006) . We monitored nests until hatch, predation, or abandonment. We attempted to reobserve sandpiper parents and broods daily after hatch until their fate was learned (in each case, brood location was mapped, and parent and chick behaviors were recorded using scan sampling [Altmann 1974]) . We categorized parental behavior as brooding, vigilant toward the brood (parent was engaged in vigilance behavior toward the brood), or not vigilant (when a parent engaged in some other activity; e.g., foraging). We categorized maximum distance between parents and chicks as Ͻ1, 1-3, 4-6, 7-9, 10-20, or Ͼ20 m. We quantified linear distance traveled by broods as the straight-line distance between two observations (i.e., first and last observations of the day, week, or brood care period). Nests hatching Ն1 egg, and broods fledging Ն1 young were considered successful.
Data Analyses.-We overlaid nest locations on our vegetation map to examine habitat use, and used Chi-square goodness of fit to test if birds nested in each habitat type in proportion to availability (Zar 1999) . We were able to identify which adult was incubating from nest observations, and randomly selected one observation per individual/nest and used a contingency table to test whether temporal incubation pattern was independent of gender (Zar 1999) . We used the mid-point of each distance class (Ͻ1 ϭ 0.5 m, 1-3 ϭ 2 m, 4-6 ϭ 5 m, 7-9 ϭ 8 m, 10-20 ϭ 15 m, Ͼ20 ϭ 25 m), and simple linear correlation to measure whether the distance between parents and chicks varied throughout brood care (Zar 1999) . Estimating Rock Sandpiper home range size was problematic. Rock Sandpipers foraged extensively off territory during the breeding season, using habitat beyond our study plot. Small sample sizes prohibited use of the most accurate home range estimation methods currently available (e.g., kernel methods, Seaman et al. 1999) . However, there are no published estimates of Rock Sandpiper home range size from North America and we produced coarse estimates of home range size where data were sufficient (2004) (2005) , n ϭ 329 locations). We selected individuals for this analysis with Ͼ10 observations/year with a minimum of 4 hrs between consecutive observations. This process resulted in selection of five males and three females over a 2-year period with a mean of 14 observations/individual. We used these data to produce estimates of home range size by drawing minimum convex polygons around the location of individuals (Mohr 1947) . We used a Wilcoxon two-sample test to compare linear measurements and mass between adult males and females (Zar 1999) . We report apparent nest success (percent of known nests successfully hatching Ն1 chick) and also calculated daily survival rate of nests (Ϯ SE) using the Mayfield method (Mayfield 1961 (Mayfield , 1975 . We compared our estimate of nest daily survival rate (4) 9 (4) 15 (1) 7 TABLE 2. Linear measurements (mm) and mass (g) (mean Ϯ SD, range) of adult male (n ϭ 10) and female (n ϭ 10) Rock Sandpipers near the Yukon Delta National Wildlife Refuge's Kanaryarmiut Field Station, YukonKuskokwim River Delta, Alaska. Asterisks indicate differences between males and females at P Ͻ 0.01 (Wilcoxon two-sample tests). with a previously reported estimate from Chukotka, Russia using a Z statistic (Johnson 1979) , and report means (Ϯ SD). RESULTS Rock Sandpipers arrived at our study site between 21 April and 10 May annually (mean arrival date ϭ 1 May). Males began establishing territories and advertising for mates during the first week of May. We banded four adults from three pairs in 1999 and 2000 and uniquely color banded 24 breeding adults through 2005 (Table 1) . A pair banded in 1999 returned and bred together every year thereafter through 2005, but the other two individuals banded during this period were not observed in subsequent seasons. We banded five breeding pairs in 2003. All 10 of these birds were observed at the study site in 2004, and seven returned in 2005. We banded three adults from two pairs in 2004, and observed two of these birds in 2005. We banded 8 and 10 chicks in 2003 and 2004, respectively. These 18 birds were not observed during subsequent seasons. Females were generally larger than males for all morphological measurements except tarsus length, and there was overlap between males and females in all measurements except culmen length (Table 2) .
Mate Fidelity.-We did not observe mate change (i.e., both members of a pair returned and each mated with a new individual) among six pairs of Rock Sandpipers that bred at our study site for Ն2 years. However, we observed two males paired with new mates when their mate from the previous year was apparently unavailable. A male bred with the same female in 2003 and 2004, but was paired with an unmarked female in 2005. We failed to detect his prior mate in 2005. A different pair bred for 2 consecutive years, both returned during the third season, but the female was found partially consumed early in the season, and the male eventually paired with an unmarked female.
Clutch Size and Breeding Phenology.-We discovered 52 active nests between 4 May and 10 July 1998-2005. Of these, 21 nests were first nesting attempts of the season and nine were second nesting attempts (i.e., renestings). We were unable to ascertain which nest attempt was observed in 15 cases because either the attending adults were unbanded or because the nests were found late in the season. We did not monitor seven nests because of logistic constraints (Table 1) . Among completed clutches, 88% contained four eggs (n ϭ 40). Mean clutch size for first and second nests were 3.9 Ϯ 0.4 eggs (n ϭ 20) and 3.8 Ϯ 0.7 eggs (n ϭ 8), respectively, and mean clutch size for all other nests was 3.8 Ϯ 0.5 eggs (n ϭ 12). We discovered eight nests on the day they were initiated and another 24 nests prior to completion. On average, females added an egg to clutches every 1.1 Ϯ 0.2 days (n ϭ 32) until they were completed. We therefore subtracted 1 day for every egg present in the nest at discovery to estimate initiation date for incomplete clutches located after initiation. Mean clutch initiation date for first nests was 16 May Ϯ 9 days (range 5 May-7 Jun, n ϭ 18). Fifteen of 17 first nests (2003) (2004) (2005) were depredated; 8 of these 15 females (53%) produced replacement clutches. Mean clutch initiation date for renesting attempts was 27 May Ϯ 8 days (range 20 May-11 Jun, n ϭ 7). Mean clutch initiation date for nests where we were unable to learn whether this represented the pairs' first or second nesting attempt was 7 June Ϯ 8 days (range 23 May-16 Jun; n ϭ 7). Mean incubation length (clutch initiation through hatch) was 26.3 Ϯ 0.8 days (n ϭ 7).
Hatching and Fledging Success.-Apparent nest success among first and second nests was 19 and 44%, respectively (Table 1) . Apparent nest success was 20% when we considered all nests with known fates (n ϭ 45). Seven nests had insufficient data for inclusion in daily survival rate estimation. Mayfield nest success rate for all nests with sufficient data was 25% (584.5 nest exposure days, 30 failed nests, n ϭ 38), and daily nest survival rate (0.949 Ϯ 0.001) was significantly lower than reported for Rock Sandpipers breeding on the Chukotsky Peninsula (0.974 Ϯ 0.001; Z ϭ 2.14, n ϭ 79, P ϭ 0.02). All but one of 35 eggs in successful nests hatched. One nest was abandoned, and predation is suspected as the cause for failure of all other failed nests (n ϭ 35). We observed mink (Mustela vison) and Arctic fox (Alopex lagopus) depredating nests. We also observed a Long-tailed Jaeger (Stercorarius longicaudus) consuming 12 day-old chicks from one brood. At least four broods (44%) among the nine successful nests successfully fledged young, two broods failed to fledge any young, and three broods had unknown fates. We were unable to monitor two successful broods as they moved out of our study area, but we did reobserve recently fledged chicks from these broods. Chicks from two broods attained flight at 19 and 21 days post-hatch.
Parental Care.-We observed an incubating adult during 93% of nest checks (n ϭ 181). Incomplete clutches containing 1, 2, or 3 eggs were incubated during 70, 83, and 100% of nest checks, respectively (n ϭ 10, 12, 13), and incubating adults were observed during 95% of nest checks for completed clutches (n ϭ 46; samples not independent). We were able to identify which member of the pair was incubating during 78 nest observations (n ϭ 30 nests). We randomly selected one observation per bird from each nest (23 females, 24 males) from these data, and compared the proportion of birds incubating during three diurnal periods: morning (0800-1259 hrs AKDT), afternoon (1300-1759 hrs), and evening (1800-2300 hrs). Males regularly incubated clutches during the morning and afternoon and rarely during the evening, whereas female incubation was relatively consistent throughout the day (Fig. 2) .
We observed two females being relieved of incubation by their mates. In both cases, the male flew into the general area calling (''song'' of Miller et al. 1988 , Miller 1996 ''complex trill'' of Tikhonov 1986 ) and alighted ϳ50 m from the nest. Approaching males then continued toward the nest on foot in rapid bursts that were reminiscent of a plover's (Charadriidae) run-and-stop foraging technique. Males repeatedly called (''cricket call''; Miller 1996) while approaching the nest (30-60 sec), and continued to call at the nest while performing the Pointing Display (male leans forward from rim of nest, points bill toward ground, and drops wing-tips below plane of tail; Gill et al. 2002) . Females left the nest soon after males initiated the Pointing Display (5-15 sec), and males continued calling in the Pointing Display posture for 5-10 sec after female departure. Males immediately chased FIG. 3 . Number of Rock Sandpiper nests in three habitat patch types on a 48-ha plot on the Yukon Kuskokwim River Delta, Alaska. Habitat use differed from that expected if birds used habitat patches in relation to availability ( 2 2 ϭ 9.4, P Ͻ 0.01, n ϭ 23).
females on foot (2-3 times), after relaxing from the Pointing Display posture, until the female took flight and departed the area. One male pecked his mate on the back while giving chase. Males then settled on the nest and called for 10-15 sec. We observed similar behavior while studying Rock Sandpipers during brood-rearing at another site on the YKD (M. Johnson, pers. obs.) . In this case, a parent of unknown gender had been vigilant toward its brood for at least 30 min (maximum distance to chick 10 m) when it began giving the cricket call from the Pointing Display posture. After 30-60 sec of calling, its mate alighted 5 m away. The calling bird continued to call from the Pointing Display posture in the presence of its mate for 15 sec, and then flew 40 m and began foraging. We conducted detailed behavioral observations of four broods for 11, 12, 19, and 21 days post-hatch (mean number of observations/brood ϭ 10). Males cared for young, and two of four females shared in parental duties throughout brood care (19 and 21 days). One female deserted her young and mate at 7 days post-hatch, and her brood was depredated at 12 days post-hatch. Another female deserted immediately after hatch, but we were unable to learn the fate of this brood. Linear distances traveled by parents and young ranged widely. For example, within a day, one brood moved Ͼ300 m in a 5-hr period while another moved 52 m in a 9-hr period. Throughout brood care, one brood traveled 2.8 km during an 11-day period and another traveled 1.3 km during a 13-day period.
We observed parents brooding chicks on three occasions (n ϭ 2 broods), all during the first 5 days post-hatch. Males were vigilant toward the brood for two broods we followed through fledging (n ϭ 10 and 16 observations, respectively) during 63 and 80% of brood observations, while females were vigilant during 75 and 90% of observations, respectively. The mean maximum distance throughout brood care between vigilant parents and young was 9 Ϯ 4 m (n ϭ 26). Parents that were not vigilant toward their young generally foraged Ͼ20 m from the brood's location. There was no correlation between maximum distance between parents and chicks, and the number of days post-hatch (r ϭ 0.21, P ϭ 0.18, n ϭ 45).
Nesting Habitat and Space Use.-We were able to delineate habitat patch use (tundra, tundra-grass, and undulating-tundra) for 23 nests. Rock Sandpiper nests were more often in tundra and less often in tundra-grass and undulatingtundra than expected if birds used habitat in proportion to availability (Fig. 3) . Home range size (x Ϯ SD), from arrival through hatch, ranged from 2 to 12 ha (2004 ϭ 6.5 Ϯ 3.7 ha, range 1.9-11.8 ha, n ϭ 5; 2005 ϭ 5.7 Ϯ 2.0 ha, range 2.9-8.2 ha, n ϭ 7). Females used larger areas than their mates in three of four pairs (female/ male home range size ϭ 6.3, 2.0, 1.1, and 0.8 ha). Inter-annual home ranges overlapped between 35 and 64% (n ϭ 3 males, 1 female). Mean distance from a nest to its nearest neighbor nest was 363 Ϯ 126 m (range ϭ 162-796 m, n ϭ 34 , 1998-2005) .
Inter-and Intra-annual Dispersal, Postbreeding Movements, and Migration.-Interannual breeding dispersal distance ranged between 100 and 440 m for one pair that bred at our study site for 7 consecutive years (mean ϭ 261 Ϯ 134 m). Three pairs bred at the site for 3 consecutive years with median inter-annual dispersal distances of 88, 158, and 288 m (range ϭ 50-345 m), and a pair that bred at our study site for two consecutive seasons moved 517 m between years. We measured inter-annual breeding dispersal distance for pairs at 12 nests of known fate. Failed pairs (n ϭ 10) had a mean nest dispersal distance of 247 Ϯ 40 m (range ϭ 70-517 m), and successful nests (n ϭ 2) had subsequent nest dispersal distances of 50 and 165 m. Mean intraannual dispersal distance (distance between first and second nesting attempts within a 
DISCUSSION
We provide the first description of behavior and reproductive success among marked Rock Sandpipers in North America. Kondratyev (1982) and Tomkovich (1985 Tomkovich ( , 1994 reported on the behavior of this same subspecies from a color-marked population on the Chukotsky Peninsula, Russia. The life history of migratory shorebirds is generally characterized by delayed maturity, low productivity, and relatively high adult survivorship (Evans and Pienkowski 1984, Piersma and Baker 2000) . Our results for Rock Sandpipers breeding on the YKD are consistent with this pattern as were previous reports from Chukotka, Russia.
Annual return rates offer a minimum estimate of survival and are the product of four probabilities (true survival, site fidelity, site propensity, and true detection). If return rates are high, true survival and all of the three other probabilities must be higher (Sandercock 2006 ). It appears that C. p. tschuktschorum has relatively high annual survival based on high annual return rates observed on the Chukotsky Peninsula (68-79%; Tomkovich 1994) and in this study (67-100%). However, reproductive success varied considerably between Alaska and Chukotka, Russia. We estimated that ϳ12% of females that initiated clutches at our study site successfully fledged offspring on an annual basis, whereas 42% of females nesting on the Chukotsky Peninsula fledged young (P. S. Tomkovich in Gill et al. 2002) . Differences among these estimates may reflect temporal and/or geographic variation in reproduction, but we are unable to speculate on temporal differences because the studies were not contemporary. However, it does not appear that latitudinal difference between the two sites resulted in differences in estimated reproductive rates. Rock Sandpipers breeding in Chukotka were four degrees latitude farther north than our study site and experienced shorter breeding seasons (clutches initiated over a 29 and 43 day period in Chukotka and on the YKD, respectively) with higher reproductive rates. Another possible explanation for variation in reproductive rates is that predator densities and/or community compositions vary between the two sites. Additional study is required to learn if these estimates accurately depict natural variation in reproductive rates within the two regions, and, what factors contribute most significantly to the differences.
We observed higher apparent nest success among second nests compared to initial nesting attempts. This was surprising given that nest survival often decreases across the nesting season for many avian species (Perrins 1970 , Daan et al. 1989 ). Daily survival rates of Western Sandpiper (Calidris mauri) nests at our study site gradually declined until just past midseason and rose slightly during the last part of the breeding season . Seasonal variation in daily nest survival rates was only evident among pairs breeding at the site for their first or second season (i.e., recent immigrants or young birds). In contrast, daily nest survival rates were relatively constant across the nesting season for Western Sandpiper pairs with 2 or more years of prior site experience . Higher apparent nest success for Rock Sandpipers among second nests may be the result of older birds or those with prior site experience renesting more frequently compared to younger birds or recent immigrants.
Parental care is apparently variable within C. p. tschuktschorum as Alaskan and Chukotkan breeding birds differed in onset of incubation, and nest and brood attendance patterns. P. S. Tomkovich (in Gill et al. 2002) reported that full-time incubation begins with the laying of the last egg (only 13-37% of incomplete clutches were warm and/or attended by adults). In contrast, we observed incu-bating adults during Ͼ70% of nest checks prior to clutch completion. One parent assumed full responsibility of incubation in some pairs breeding on the Chukotsky Peninsula, while in others parents shared incubation duties (Kondratyev 1980 (Kondratyev , 1982 P. S. Tomkovich in Gill et al. 2002) . We did not observe an adult deserting its mate during incubation, but females did desert during brood care. Further, 54% of Rock Sandpiper broods were tended by a single adult at another YKD site (Johnson and McCaffery 2004) . Maternal-only care was observed on the Chukotsky Peninsula for 20% of broods, and no broods received biparental care after 9 days post-hatch (Gill et al. 2002) .
Adult home range size prior to hatch averaged 5.7-6.5 ha at our study site, and females used a larger area compared to their mate. These estimates are similar to those reported at Chukotka where mean nesting territory size was 5.2 ha (range 3.0-8.0, n ϭ 19). Parents and broods traveled hundreds of meters within a few hours post-hatch and 1ϩ km throughout brood care. These results are consistent with previous studies on the YKD (Johnson and McCaffery 2004 ) and the Chukotsky Peninsula (mean distance from the nest during the third week post-hatching ϭ 747 m, n ϭ 6, Tomkovich 1985) . The ecology of Rock Sandpiper chicks is dynamic during the first weeks of life. Chicks generally leave the nest within 12 hrs of hatching and forage independently (P. S. Tomkovich in Gill et al. 2002) . Brood movement patterns and habitat use likely indicate parental efforts to increase survival of young by directing them to resources such as food and shelter, and alerting them to the presence of predators .
The distance that post-breeding Rock Sandpipers move during molt-migration is highly variable among and within subspecies; most populations undergo molt at coastal sites (Gill et al. 2002) . C. p. tschuktschorum breeding on YKD generally move only a few kilometers to molting areas while those nesting on Chukotsky Peninsula may travel 600 km to the same sites (Gill et al. 2002) . A male banded at our study site was observed in three nonconsecutive seasons at the same post-breeding site. The mate of this male was reobserved annually on our study site, but she was not observed at his molting site. Rock Sandpiper fidelity to molting areas also has been observed at other sites on the YKD (B. J. McCaffery and R. E. Gill Jr., pers. obs.).
Environmental variation across breeding areas (seasonal, climatic, landscape) contribute to the polytypic nature of Rock Sandpipers (Pruett and Winker 2005) . Variation in parental care patterns and reproductive rates between two study sites in Alaska and Chukotka, Russia suggests that variation within Beringia may not be limited to morphological characters, but may extend into behavioral and demographical parameters as well. Additional study will be required to confirm whether or not the site-specific differences described here truly reflect consistent regional differences in Rock Sandpiper breeding biology.
